E r ic h H u c k e l , w h o w as e lected a F o re ig n M e m b e r o f th e R oyal S ociety on 21 A p ril 1977, d ied at th e age o f 84 on 16 F e b ru a ry 1980 in M a rb u rg , w h e re he w as P ro fe sso r E m e ritu s o f th e U n iv e rs ity . H e a n d his w ife, A n n e H u c k e l, h ad lived fo r 43 years in th e ir h o u se in R o se rstrasse .
c h a ra c te r an d is e ssen tial re a d in g for a n y o n e w ish in g to learn a b o u t h im . In a d d itio n to rev ealin g m an y in te re s tin g o p in io n s, it d escrib es his w ay of life, a n d in d ic a te s th e in fluence his frie n d s e x e rted on h im , th u s m ak in g im p o rta n t c o n trib u tio n s to th e s tu d y o f th e p sy ch o lo g y o f scie n tists an d th e genesis o f scientific ideas.
S in ce th e a u to b io g ra p h y w as w ritte n and p u b lis h e d in G e rm a n it m ay be useful to give h ere an a b rid g e d a c co u n t o f th e im p o rta n t p e rio d s in H u c k e l's life.
H is fa th e r, A rm a n d H u c k e l, w as a m edical d o c to r w ho h ad an especial in te re s t in c h e m istry . H is fam ily cam e fro m A lsace a n d he w as b o rn in S tu ttg a rt. O n e of A rm a n d H u c k e l's a n c esto rs, Jo se f G a r tn e r (1732-1791), w as a fam o u s b o ta n is t w ho becam e a F ello w o f th e R oyal S ociety in 1761. A rm a n d H u c k e l at first h a d w a n te d to b eco m e a u n iv e rsity p ro fe sso r b u t a b a n d o n e d th is idea later, as his financial situ a tio n allow ed h im to live as a p riv a te sc ie n tist. T h u s he h ad p le n ty o f tim e to su p e rv ise th e e d u c a tio n of his th re e sons, W a lte r H u c k e l (1 8 9 5 -1 9 7 3 ), E ric h H u c k e l and R u d i H u c k e l (1 8 9 9 -1 9 4 9 ). T h e y o u n g e st son, R u d i, later becam e a m edical d o c to r a n d W a lte r H u c k e l, a u th o r of th e fam ous book Theoretische Grundlagen der Organischen Chemie (3. A uflage 1940), was s u b s e q u e n tly p ro fe sso r o f p h a rm a c e u tic a l c h e m istry at T u b in g e n .
A rm a n d H u ck el e x e rted a very stro n g influence on his sons. In his lifetim e g reat p ro g re ss had been achieved in th e n a tu ra l sciences, w hile on the o th e r h a n d at th e end of the 19th c e n tu ry the influence of tra n s c e n d ental idealism on the general w ay of th in k in g h ad n early d isa p p e a re d . H e th e re fo re g u id ed his so n s ' in te re sts to th e field of the exact sciences. T h e c ritical, rational a n d stric tly a n ti-m e ta p h y sic a l k in d o f th in k in g w hich was alw ays typical of E ric h H iickel a p p a re n tly had its o rig in in th is p a te rn al influence.
W o rld W ar I bro k e o u t sh o rtly a fte r H iickel h ad becom e a s tu d e n t of ph y sics in G o ttin g e n . D u rin g th e w ar he w o rk ed u n d e r th e fam ous P ra n d tl in an aero n a u tic s lab o ra to ry and a sim ila r in stitu tio n in W a rn e m iin d e . W h e n th e w ar e n d e d he again becam e a s tu d e n t of physics and m ath e m a tic s. H is th esis was the resu lt of co o p e ra tio n w ith P ro fesso r D ebye. It was an e x p e rim e n tal w ork a b o u t th e sc a tte rin g of R o n tg e n -ra y s or X -ra y s, and H u ck el was p ro m o te d D r phil. in 1921 in G o ttin g e n . H e later n am es th e G o ttin g e n p ro fesso rs, th e c h e m ist W allach, th e p h y sic ist P e te r D eb y e and th e c o llo id -c h e m ist R. Z sig m e n d y (w ho later b ecam e his fa th e r-in -la w ) as th o se teach ers w ho h ad b een m o st im p o rta n t fo r h im . All th re e G o ttin g e n p ro fesso rs w ere or later b ecam e N o b e l prize lau reates. A t his p ro m o tio n H u ck el was ex am in ed in m a th e m a tic s by D av id H ilb e rt. H ilb e rt d u rin g th a t tim e in G o ttin g e n had tw o places for assistan ts. O n e o f those n o rm a lly was o c c u p ie d by a m a th e m a tic ia n , th e o th e r n o rm a lly by a th eo re tic al ph y sicist. A t th e tim e of H iic k e l's p ro m o tio n H ilb e r t's physics a ssista n t was K ra tz e r w ho h ad b een a p u p il of S o m m e rfe ld . W h e n K ra tz e r was a p p o in te d to a C h a ir in M u n s te r, H ilb e rt offered th e p o sitio n to E ric h H u ck el. W h e n one of us (H . H .) visited H u ck el som e years ago at his h om e in M a rb u rg , he spoke a b o u t th e tim e in H ilb e r t's in stitu te . H e p o in te d o u t th a t the c o -o p e ra tio n w ith H ilb e rt and later w ith M ax B orn had b een very h a p p y b u t an 'u n d e se rv e d lucky c h a n c e ' for h im . D u rin g th a t tim e H u ck el had also been ch ief red a c to ry e d ito r o f Physikalische Zeitschrift u n d e r th e e d ito rs D eb y e and M ax B orn. A t th e tim e w hen H u ckel was p ro m o te d in G o ttin g e n his tea c h e r D eb y e h ad gone to the E ig en o ssisch e T e c h n is c h e H o c h sc h u le in Z u ric h and no lon g er lived in G o ttin g e n . B ut only in 1922 co u ld H uckel follow D eb y e as his a ssista n t to Z u ric h . H u ck el held th is new p o sitio n u n til 1927 as a co -w o rk e r o f P e te r D ebye.
In 1922 H u ck el m ade th e a c q u ain ta n c e of his fu tu re w ife A nne Z sig m o n d y , d a u g h te r of P ro fesso r R ic h a rd Z sig m o n d y . Z sig m o n d y had m ade his c o n sen t to the m arriag e c o n d itio n a l u p o n H tic k e l's o b ta in in g a le c tu re sh ip , w h ich he did at Z u ric h in 1925 and th e m arriag e took place th e re in th e sam e year. T h e re w ere th re e sons and one d a u g h te r o f th e m arriag e. T h e years in Z u ric h m ark e d the first peak in H iic k e l's scientific activity. It was th e re th a t th e D e b y e -H u c k e l th e o ry o f stro n g electro ly tes, of w h ich m o re will be said later, w as d ev eloped. M o tiv a te d by his special in te re st in research in the field of stro n g electro ly tes L a rs O n sag er cam e to th e Z u ric h In s titu te and th e tw o becam e close frie n d s d u rin g th a t p e rio d .
I n th e fo llo w in g tw o y ears, 1928 a n d 1929, H iick el w as a w a rd e d a s c h o la rsh ip by th e R o ck efeller F o u n d a tio n a n d w e n t first to w ork w ith P ro fe s s o r D o n n a n in L o n d o n a n d th e n w ith N ie ls B o h r in C o p e n h a g e n . O rig in a lly he h ad p la n n e d to w ork on th e th e o ry of a d s o rp tio n p h e n o m en a , b u t he a b a n d o n e d th is idea a n d w h ile in L o n d o n b eg an to s tu d y th e new d e v e lo p m e n ts in th e field o f q u a n tu m p h y sics. H is stay in C o p e n h ag en h a d b e e n very s tim u la tin g b e c au se he m e t m a n y p h y sic ists w o rk in g in th e field o f q u a n tu m th e o ry th e re . T o th e e n d of his life H u c k e l re m e m b e re d a re m a rk m ad e by B o h r as d ecisive fo r his ow n scientific re se a rc h . B o h r h a d to ld h im th a t a s h o rt tim e b efo re, H e itle r a n d L o n d o n h ad su ccessfu lly tre a te d th e co v a le n t ch em ical b o n d w ith in th e fra m e o f q u a n tu m m e c h a n ic s a n d th is led h im to th in k th a t a fte r th is success one c o u ld also s tu d y th e d o u b le -b o n d b e tw e e n n e ig h b o u rin g c a rb o n ato m s.
P e te r D e b y e a n d , in p a rtic u la r, M ax von L a u e , h ad th e idea th a t so m e th in g s h o u ld be d o n e fo r H u c k e l a n d th e c o n se q u e n c e w as th a t H u c k e l w as a w a rd ed a s c h o la rsh ip by th e D e u ts c h e N o tg e m e in s c h a ft w ith w h ic h he w e n t to L e ip z ig in 1929 to w ork in th e g ro u p o f H e is e n b e rg a n d H u n d . H e in te n d e d in d e e d to w o rk on th e d o u b le -b o n d , an d th e fam o u s fu n d a m e n ta l p a p e r w as fin ish ed in J a n u a ry 1930 a n d p u b lis h e d in th e sam e year in th e Zeitschrift fu r Physik. th e n e x t ste p w as th e d e v e lo p m e n t o f th e th e o ry o f b e n z en e . H u c k e l says in his a u to b io g ra p h y th a t H e is e n b e rg a n d H u n d h e lp e d h im c o n sid e ra b ly w ith th e ir k n o w ledge of th e q u a n tu m th e o ry . H u c k e l's m o st im p o rta n t scientific a c h ie v e m e n t, th e th e o ry of u n s a tu ra te d a n d a ro m a tic c o m p o u n d s, w ill be d isc u sse d later.
D u rin g th e follow ing eig h t years th e H u c k e l fam ily h ad to live on th e in co m e fro m a so -called 'L e h r a u f tr a g '. T h is w as n o t a re g u la r p o sitio n at th e T e c h n ic a l H ig h S chool of S tu ttg a rt. T h e s e years becam e in fact w ith th e S tu ttg a rt 'H a b ilita tio n ' w ith th e p a p e r on b e n z en e as H iic k e l's 'H a b ilita tio n s s c h rift'. All th e im p o rta n t p a p e rs on m o lecu les w ith ne le c tro n sy stem s, in c lu d in g th e im p o rta n t su m m a ry p u b lis h e d in th e ZeitschriftfiirElektrochem ie in 1937, w ere w ritte n d u rin g th is p e rio d w h en H u c k e l w as in g re a t financial difficulties an d was fin d in g political c o n d itio n s m o re and m o re u n b e a ra b le . In 1937 H u ck el was a p p o in te d E x tra o rd in a ry P ro fe sso r o f T h e o re tic a l P h y sics at th e U n iv e rsity of M a rb u rg . In 1961 th is p o sitio n was ch a n g ed to an o rd in a ry p ro fe sso rsh ip a n d H u ck el finally left th e u n iv e rsity in 1962. H is vital en erg y after he h ad fin ish ed his g re a t p ro d u c tiv e p e rio d w as n o t solely influ en ced by th e g eneral c o n d itio n s of life. In 1930 on th e occasion of a lec tu re on his d o u b le -b o n d w ork given at th e m e e tin g of th e G e rm a n P hysical S ociety in K o n is b e rg he h ad b een d isa p p o in te d . T h e r e he had to realize th a t p h y sic ists in th a t c o u n try in any case w ere n o t yet ready to accept in v estig a tio n s a b o u t m o re c o m p lic a ted chem ical b o n d p h e n o m e n a as a typical c o n trib u tio n of a p h y sic ist.
Still m o re difficult w as his re la tio n sh ip to th e c h e m ists. B efore W o rld W ar I I , especially in th e A n g lo -S a x o n c o u n trie s, chem ical p h y sics and w ith in th a t field q u a n tu m c h e m istry also was a ccep ted by b o th p h y sicists and ch e m ists as an in te re stin g new field o f science. C h e m ists in G e rm a n y , on th e o th e r h a n d m ain ta in e d th a t c h e m istry is w h at c h e m ists do. T h e y did n o t do q u a n tu m c h e m istry and th e re fo re th is k in d o f science did n o t b elo n g to c h e m istry . W h e n th e first a u th o r in 1951 gave a lec tu re a b o u t H iic k e l's electro n th e o ry d u rin g a session o f the C hem ical S ociety in M a rb u rg and p o in te d especially to new ap p lic atio n s o f H u c k e l's ideas in org an ic c h e m istry , E ric h H iickel was o v erjoyed. A few physical c h e m ists w ere in te re ste d b u t fro m th e m ajo rity o f ch e m ists one c o u ld feel a d efinite rejectio n . In 1957 th e first a u th o r, w ho had to organize th e an n u al m ee tin g o f th e B u n se n -G e se llsc h a ft in K iel, succeeded in g ratify in g P ro fe sso r H iickel once m o re in a g eneral lectu re. A t th a t tim e, how ever, th ro u g h w ar, disease and d isa p p o in tm e n t he was really ex h a u ste d . Im p o rta n t a c k n o w led g em en ts cam e ra th e r late. In 1965 th e O tto -H a h n M ed al and th e O tto -H a h n P rize w ere given to h im . In 1966 th e T e c h n ic a l U n iv e rsity o f S tu ttg a rt co n fe rre d u p o n h im an h o n o ra ry d o c to ra te . In th e sam e year he was elected a m e m b e r o f th e L e o p o ld in a A cadem y. H e received an h o n o ra ry d o c to ra te in 1973 fro m th e U n iv e rsity o f U p p sa la.
In th e sam e year he was elected a m e m b e r of th e A cadem ie des S ciences Q u a n tiq u e s M o lecu laires. F in ally in 1977 he w as elected a F o re ig n M e m b e r of th e Royal Society.
S t r o n g e l e c t r o l y t e s
T h e first im p o rta n t p e rio d of scientific activ ity in H iic k e l's life was the tim e w hich he sp e n t as an assista n t to P e te r D eb y e, w ho at th a t tim e was c o n s tru c tin g a novel th eo ry of stro n g electro ly tes. O ne can see th is p erio d as a m eth o d o lo g ical p re p a ra tio n for H u c k e l's later scientific m asterp iece, his th e o ry of 7i-electron system s.
T h e D e b y e -H u c k e l th eo ry , as it cam e to be called, m ad e its first a p p e ara n ce in tw o p a p e rs in th e Physikalische Zeitschrift in 1923. T h e first p a p e r dealt w ith th e colligative p ro p e rtie s of stro n g electro ly tes, and th e second w ith th e ir tra n s p o rt p ro p e rtie s. T h e c e n tral idea of th e th eo ry , th a t of th e 'ionic a tm o s p h e re ' was p ro b a b ly P e te r D e b y e 's, b u t in such a c o lla b o ra tio n it is risky to a tte m p t to assign c re d it in detail. B roadly speaking, the activ ity coefficient of an ion decreases w ith in creasin g c o n c e n tra tio n , and in th e D e b y e -H u c k e l th eo ry th is effect is a ttrib u te d to a low ering of th e free en ergy by th e n e ig h b o u rin g ions of o p p o site charge. A sim ilar h y p o th esis acco u n ts for th e red u c e d m o b ility of th e ions w hen th e c o n c e n tra tio n is raised: in th is case the electric field p u lls a given ion in one d ire c tio n b u t im pels th e n e ig h b o u rin g c o u n te r-io n s in th e o p p o site d ire c tio n , th u s im p e d in g its p ro g ress.
B ut it is one th in g to p ro p o se q u a lita tiv e ex p lan atio n s of physical p h e n o m e n a , and q u ite a n o th e r th in g to m ake these e x p lan atio n s q u a n tita tiv e . T h e tour de force by w h ic h D e b y e a n d H u c k e l tu rn e d th e ir th e o ry in to a q u a n tita tiv e o ne w as th e ir fam o u s 'P o is so n -B o ltz m a n n e q u a tio n '. T h e d is tr ib u tio n o f c o u n te r-io n s ro u n d a c e n tral ion w as a ssu m e d to be d e te rm in e d b y th e B o ltz m a n n d is tr ib u tio n in th e field of th e c e n tra l ion (a p
T h e D e b y e -H iic k e l th e o ry o f stro n g e le c tro ly te s is a 'm o d el th e o r y ' in th e classical tra d itio n -a th e o ry b ased on a b o ld sim p lify in g c o n c e p t-in th is case th a t o f th e ionic a tm o s p h e re . T h e sim p lific a tio n w h ic h m akes th e th e o ry tra c ta b le lies in th e a s su m p tio n th a t th e ionic a tm o s p h e re is a static e n tity , in w h ic h d e n s ity flu c tu a tio n s can be ig n o re d , a n d it w as n o t long b e fo re F o w le r w as able, in 1925, to ju stify th is a s su m p tio n fo r very d ilu te s o lu tio n s on th e b asis o f statistical m ec h a n ic a l rea so n in g . B ut th e seco n d p a rt o f th e th e o ry , h a v in g to do w ith th e tra n s p o rt p ro p e rtie s o f stro n g e le c tro ly te s, stood u p less well to s u b s e q u e n t sc ru tin y . In 1928, five years a fte r it w as p u b lis h e d , O n sa g e r d rew a tte n tio n to a lack o f sy m m e try in D e b y e a n d H iic k e l's a ssu m p tio n s a b o u t th e m o tio n of an ion a n d th e m o tio n s o f its n e ig h b o u rs; h is s u b s e q u e n t m o d ificatio n o f th e ir c o n d u c ta n c e th e o ry , w h ic h cam e to be k n o w n as th e D e b y e -H iic k e l-O n s a g e r th e o ry , has re m a in e d v irtu a lly u n c h a lle n g e d ev er since.
Tt-ELECTRON SYSTEMS
V a lu a b le as H u c k e l's c o n trib u tio n to th e th e o ry o f e le c tro ly te s u n d o u b te d ly w as, he w o u ld p ro b a b ly have w ish ed to be re m e m b e re d p rin c ip a lly for his e n tire ly original a n d p ro fo u n d ly im p o rta n t c o n trib u tio n s to th e o re tic a l o rg an ic c h e m istry . It w as he w ho first sh o w ed , in a series of p a p e rs d a tin g fro m 1930, how th e p e c u lia r sta b ility o f the b e n z e n e rin g and o th e r a ro m a tic sy stem s co u ld be in te rp re te d by an ele g a n t a p p lic atio n of th e in d e p e n d e n t-e le c tro n m odel orig in ally p r o po sed by F. B loch for th e d e s c rip tio n of c ry stals. W ith H u n d and M u llik e n , H u ck el is now accep ted as one o f th e fo u n d e rs o f th e m o le c u la r o rb ita l th e o ry , w h ich is now u n iv ersally e m p lo y ed by ch e m ists for in te rp re tin g th e physical and chem ical p ro p e rtie s of com plex m olecules.
B etw een 1923, w hen th e D e b y e -H iic k e l th e o ry was first p u b lish e d , and 1930, w h en H u ck el p u b lish e d his first p a p e r on b e n z en e , p h y sics had u n d e rg o n e a m ajo r rev o lu tio n . T h e new q u a n tu m th e o ry had been p ro p o u n d e d and b rillia n tly co n firm ed , an d in 1927 the existence o f th e chem ical b o n d had been a c co u n te d for by th e w ork of H e itle r and L o n d o n on the h y d ro g e n m olecule. T h e H e itle r-L o n d o n th eo ry was a n o th e r 'm odel th e o ry ', ow ing its success to th e sim p lic ity of its a p p ro x im a tio n s. H uckel m u st have realised th a t th e m olecules of u n s a tu rate d and aro m atic h y d ro c a rb o n s are such com plex system s th a t th ey w o u ld be unlikely to yield to any q u a n tu m -m e c h a n ic a l th e o ry w h ich did n o t rely upo n b old initial a ssu m p tio n s. In his tre a tm e n t of p lan a r org an ic m o lecules su ch as b en zen e and e th y le n e H uckel used tw o d ifferen t q u a n tu m m ech an ical a p p ro x im a tio n m eth o d s. H av in g assigned the ele c tro n s of 'th e first k in d ' to a states w hich w ere sy m m e tric a b o u t th e m o le c u la r plane, he co n sid e red tw o kinds of w ave fu n c tio n for th e 7t-electrons. T h e first ty p e of w ave fu n ctio n w as analogous to th e H e itle r-L o n d o n wave fu n c tio n for th e h y d ro g en m olecule, and its a p p lic atio n to org an ic m olecules is now of m erely h isto rical in te rest. T h e second ty p e of w ave fu n ctio n w as one in w hich each p a ir o f 7t-electrons was assigned to a sep arate m o le c u la r o rb ita l, and each m o lecu lar o rb ital was re p re se n te d as a lin ear c o m b in a tio n o f c a rb o n 2 p o rb ita ls. T h u s in e th y len e, a p a rt fro m th e core electro n s of the tw o c arb o n atom s, th ere w o u ld be 10 electro n s of th e first k ind and ju s t tw o of th e second kind; these tw o electro n s co u ld e ith e r be assigned a H e itle r-L o n d o n wave fu n c tio n or allocated to a m o le c u la r o rb ita l w hich was a n tisy m m e tric a b o u t the m o lecu lar plane b u t sy m m e tric a b o u t th e o th e r tw o planes of sy m m e try of the m olecule. In the case of benzene th ere are six e lectro n s of the second k ind, and the m o le c u la r orb ital a p p ro a c h assigns th em in p airs to th re e o rb ita ls c o n stru c te d from th e six atom ic p o rb ita ls w hich are a n tisy m m e tric w ith resp ect to th e p lane of th e m olecule.
H iic k e l's th eo ry of th e p lan a r u n s a tu ra te 
= C l 4>i + C 2 4>2 + • • • + c nil/ r»
( 1 ) th e n its o n e -e le c tro n e n e rg y E a n d th e v alu es o f th e coefficients c x, . .. ,c" are jo in tly giv en by th e e ig e n v a lu e e q u a tio n n Z Hij Cj = Ect = 1 ,..., n),
w h e re th e e le m e n t H tj is assig n ed th e value a if if i a n d j refe r to a d ja c e n t a to m s, o r 0 o th e rw ise . T h u s for b e n z e n e e q u a tio n (2) b eco m es 
T6. 0
in w h ic h a m ay be th o u g h t o f as th e e n e rg y o f an e le c tro n in an isolated c a rb o n p o rb ita l, a n d OL + ft is th e e n e rg y o f one o f th e 7r-elec e th y le n e . F o r e q u a tio n (3) to h o ld E m u s t satisfy th e s ix th -o rd e r e q u a tio n o b ta in e d by s e ttin g th e d e te rm in a n t o f th e 6 x 6 m a trix eq u al to zero; its ro o ts are
S ince ft is a n eg ativ e q u a n tity th e th re e low est e n e rg y m o le c u la r o rb ita ls have en e rg ies eq u al to a + 2/?, O L + ft a n d
A ssig n in g to each o f th ese o rb ita ls w e o b ta in a total e n e rg y eq u al to 6 a + 8p, w h ich differs by an a m o u n t 2ft fro m th e e n e rg y o f th e 7t-electrons in th re e e th y le n e m o lecu les. T h e " d elo calizatio n e n e rg y " 2ft is neg ativ e an d a c co u n ts for th e relativ e sta b ility o f th e b e n z e n e m o lecu le in c o m p a riso n w ith th re e se p ara te e th y le n ic sy stem s.
A lth o u g h its th e o re tic a l p o te n tia l took m a n y years m o re to be a p p re c ia te d , H iic k e l's th e o ry of th e sta b ility of b e n z e n e led im m ed ia te ly to an e x p la n a tio n o f a p h e n o m e n o n of long fam iliarity to o rg an ic c h e m ists, n am ely th e sta b ility of th e 'a ro m a tic s e x te t'. If one c o m p a res th e th re e n e u tra l rin g m olecu les C 5H 5, C 6H 6 and C 7H 7 th e n b e n z en e is th e m o st stab le of th e th re e . B ut th e m o st stab le of th e p o sitiv e ions d e riv e d fro m th ese m o lecu les is C 7H 7 , and o f th e ir neg ativ e ions C 5H J has a special stab ility ; C5H 5 a n d C 7H f are u n k n o w n . It a p p e ars, in sh o rt, th a t a cyclic m o lecu le is p a rtic u la rly stab le if it has exactly six Tt-electrons, and th is re su lt em erg es d ire c tly fro m H u c k e l's th eo ry : th e low est m o lecu lar o rb ita l is in v ariab ly n o n -d e g e n e ra te , w h ereas th e h ig h e r o rb ita ls o c c u r in d e g e n e ra te p a irs w ith equal en erg ies. If n su ch p airs of o rb ita ls are filled (as well as th e low est o rb ita l), we o b ta in a closed shell o f exactly 4« + 2 Tt-electrons, and for p ro g ressiv ely h ig h e r values o f n th is fo rm u la gives closed shells w ith 2, 6, 10, ..., Tt-electrons. It is a well k n ow n fact th at cyclic m olecules w ith th ese n u m b e rs o f Tt-electrons e x h ib it th e p e c u liar sta b ility often d e scrib ed as 'aro m a tic c h a ra c te r'; th e cyclic h y d ro c a rb o n ^1 8^1 8 is one of th e m o re recen tly d isco v ered m olecules of th is type.
It is n o t w ith o u t in te re st th a t H u c k e l's m o le c u la r o rb ita l th eo ry p re d ic ts th a t C 4H 4 sh o u ld have a zero d elo calizatio n en erg y , b u t his 'first p ro c e d u re ' -analogous to th e H e itle r-L o n d o n m e th o d and p u rsu e d for a tim e by S la te r and P a u lin g -a ttrib u te s a finite 'reso n an ce e n e rg y ' to th is m o lecule, w h ich for m an y years a fte rw a rd s defied all a tte m p ts to p re p a re it. In th e years follow ing his fu n d a m e n ta l w ork on th e d o u b le b o n d H iickel alw ays p re fe rre d the m o le c u la r o rb ita l th e o ry , and one m ay reg ard th is as a sign o f his so u n d chem ical in stin cts. T h e re is a sense in w hich th e th eo ry allow s one to reg ard p la n a r c o n ju g a ted system s as a n a tu ra l class of su b sta n c e s, each m e m b e r of the class b e in g c h a ra c te riz e d by a s tru c tu ra l d e sc rip tio n of elegance a n d sim p lic ity -th e H u ckel m atrix . T h e p ro p e rtie s o f th ese m atric e s and th e eig en states to w hich th ey can rise have b een the su b ject o f a very g rea t deal of th eo retical w ork in th e last 50 years; it is asto n ish in g how m an y of the sig n p o sts to such research areas w ere set up by H uckel him self. H e show ed, for exam ple, th a t his w ave fu n ctio n s for b en zen e co u ld be used as th e basis for a p e rtu rb a tio n a l calcu latio n o f the effects of s u b s titu e n ts on th e d is tr ib u tio n o f e le c tro n s over th e atom s of the ring, th e re b y su p p ly in g a p artial in te rp re ta tio n of th e chem ical reactiv ity o f s u b s titu te d b enzenes. In later p a p e rs he calcu lated th e m o le c u la r o rb ita ls o f larg er aro m a tic h y d ro carb o n s su ch as n a p h th a le n e and a n th ra c e n e , and show ed how th e ir d elo calisation energies co uld be calculated as n u m erica l m u ltip le s of the s ta n d a rd resonance in teg ral /?. T h e c o n c ep t of d elo calisatio n energy e n ab led him to in te rp re t th e low h eat of disso ciatio n o f h e x a p h en y le th a n e in to a p a ir of trip h e n y lm e th y l radicals, and he show ed th a t th e low est H u ck el did n o t h im se lf stu d y th e p ro b le m of lig h t a b so rp tio n by u n s a tu ra te d and aro m a tic h y d ro ca rb o n s, th o u g h he m u st have a p p re c ia te d th e analogy b etw een o ptical tra n sitio n s in ato m s and those tak in g place in m olecules. C u rio u sly en o u g h th e first calculation o f the n ear u ltra v io let a b so rp tio n fre q u e n c y of b en zen e was p e rfo rm e d by F o rs te r (1937) on th e basis of H iic k e l's 'first p ro c e d u re '. P e rh a p s H uckel was too well aw are of the u n re lia b ility o f excitatio n energy calcu latio n s to a tte m p t to calculate th em by an in d e p e n d e n t-e le c tro n m odel. It was n o t un til the 1940s and 1950s th a t th e o rists a c q u ire d sufficient ex p erien ce and confidence in d ealing w ith e lectro n rep u lsio n , to be able to in te rp re t n e a r u ltra v io let sp ectra w ith any reliab ility . P a rtic u la rly since th e ad v e n t of th e e lectro n ic c o m p u te r, H iick e l's o rig in al sim p le th e o ry has sp a w n e d a c o n sid e ra b le n u m b e r o f v a ria n ts, d is tin g u is h e d by e q u a lly m an y a c ro n y m s. T h e relativ e m e rits o f th ese m e th o d s h ave b e e n w id ely d isc u sse d , b u t p o ssib ly th e m o st in flu e n tial, at least a m o n g o rg a n ic c h e m ists, w as th e so -called 'e x te n d e d H iickel m e th o d ' w h ic h L o n g u e t-H ig g in s a n d R o b e rts first in tro d u c e d (th o u g h n o t by th a t n am e) to a c c o u n t for th e e le c tro n ic s tru c tu re s of th e B 6 o c ta h e d ro n an d th e B 12 ico sa h e d ro n . W o o d w a rd an d H o ffm a n n ; w ho c o in e d th e n a m e , u sed th e ideas o f th e th e o ry w ith g re a t elegance a n d effectiv en ess fo r in te rp re tin g th e ste re o sp e c ificitie s o f a n u m b e r of o rg a n ic re a rra n g e m e n ts , in te rm s o f little m o re th a n th e sy m m e trie s of th e m o le c u la r o rb ita ls in v o lv ed . It c o u ld be well c la im e d th a t no o th e r s c ie n tis t o f P ro fe sso r H iic k e l's g e n e ra tio n has h a d a g re a te r in fluence u p o n th e s u b s e q u e n t d e v e lo p m e n t o f th e o re tic a l o rg an ic c h e m istry .
T h e p h o to g ra p h re p ro d u c e d w as tak e n by T ita B inz, M a n n h e im , in 1965.
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